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DETAILED ACTION 

Claims in the application are 1-90. 

Election/Restrictions 

Restriction to one of the following inventions is required under 
5 35 U.S.C. 121: 

I. Claims 1-80, drawn to a method of attachment of cells to a 
template, classified in class 435, subclass 174 . 

II. Claims 81-86, drawn to an article, classified in class 428, 
subclass 411.1+ . 

10 III. Claims 87-90, drawn to a method of coating with a polymer, 

classified in class 427, subclass 384. 
The inventions are distinct, each from the other because: 
Inventions I and III are unrelated. Inventions are unrelated if 
it can be shown that they are not disclosed as capable of use together 
15 and they have different modes of operation, different functions, or 

different effects (MPEP § 806.04, MPEP § 808.01). In the instant case 
the different inventions involve in one case (I) cells in culture and 
in the other case (III) nonliving polymers. 

Inventions I and II are related as process of making and product 
20 made. The inventions are distinct if either or both of the following 
can be shown: (1) that the process as claimed can be used to make 
other and materially different product or (2) that the product as 
claimed can be made by another and materially different process (MPEP 
§ 806.05(f)). In the instant case, the article as claimed can be made 
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by a materially different process such as making cell layers apart 
from templates . 

Because these inventions are distinct for the reasons given above 
and the search required for Group I is not required for Group II or 
5 III, restriction for examination purposes as indicated is proper. 

Because these inventions are distinct for the reasons given above 
and have acquired a separate status in the art because of their 
recognized divergent subject matter, restriction for examination 
purposes as indicated is proper. 

10 During a telephone conversation with John Isacson Jr on July 11, 

2005 a provisional election was made with traverse to prosecute the 
invention of Group I, claims 1-80. Affirmation of this election must 
be made by applicant in replying to this Office action. Claims 81-90 
are withdrawn from further consideration by the examiner, 37 

15 CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a 
non-elected invention, the inventorship must be amended in compliance 
with 37 CFR 1.48(b) if one or more of the currently named inventors is 
no longer an inventor of at least one claim remaining in the 

2 0 application. Any amendment of inventorship must be accompanied by a 
request under 37 CFR 1.48(b) and by the fee required under 37 CFR 
1.17(i) . 

Claims examined on the merits are 1-80. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 

112: 

The specification shall conclude with one or more claims particularly pointing out 
5 and distinctly claiming the subject matter which the applicant regards as his 

invention. 

Claims 1-80 are rejected under 35 U.S.C. 112, second paragraph, 
10 as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 1 is confusing and unclear by requiring producing a 
templated extracellular matrix in the preamble and not requiring a 

15 final step that will result in production of the matrix. Merely 

contacting cells with the template as in the last step of the claim 
will not produce the matrix. After contacting, the cells will have to 
be cultured to produce the matrix, and a step of culturing to produce 
the matrix should be recited. 

20 In the last line of claim 1, "cells activated for producing a 

templated extracellular matrix" is uncertain as to meaning and scope 
since the change in the cells when activated is uncertain. How one 
would know when the cells are activated and not activated is 
uncertain. 

25 In line 2 of claim 2, "texture surface" is uncertain as to 

meaning. Should this be "textured surface"? 
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In claim 3, "aligned polymer etched silicon" is unclear as to 
material aligned, and the material on which it is aligned- If the 
polymer has been aligned on the etched silicon, how would one know 
when the polymer is aligned and not aligned? 
5 Claim 4 is unclear by requiring a use without setting forth 

method steps of performing the use. Additionally, in line 2 of the 
claim "and other structured connective tissue" is unclear as to tissue 
required. Being a structured connective tissue is relative and 
subjective. 

10 In line 2 of claim 4 and line 1 of claim 6 and where recited in 

other claims "such as" makes the claims uncertain as to claim metes 
and bounds. It is uncertain as to whether a condition, step and/or 
material claimed as "such as" is to be patentably limiting. Putting 
in the claims limitations that are not patentably limiting, beclouds 

15 limitations that are intended to be patentably limiting. 

Claim 5 is unclear as to the relationship of the steps required 
in lines 5-9 to the previous steps required in lines 2-4. The claim 
requires no functional relationship between the steps of lines 2-4 and 
the steps of lines 5-9. 

2 0 Claim 5 is unclear in line 3 as to what is subjected to shear 

flow, and physical phenomena that results in shear. Without knowing 
what is subjected to shear flow and the cause of shear flow, one 
cannot determine when shear flow exists and does not exist. In line 
3, the meaning of "polymer structures" is uncertain since a step that 

25 produces a polymer structure has not been required. Additionally, it 
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is uncertain how one would know when a polymer structure is aligned 
and not aligned since a structure capable of alignment has not been 
required and the claim fails to specify a direction of alignment. 
Line 4 of the claim is unclear by requiring controlling 
5 polymerization, and not requiring a step of "polymerization". 

Polymerization does not have antecedent basis. In line 5, the claim 
is unclear as to the relationship of generating a first layer to the 
previous forming of an alignment of polymer structures. 

Claim 7 is unclear as to precisely where in claim 6 the steps of 

10 claim 7 are performed. Is the substrate in line 4 of claim 7 the 

substrate of claim 6, or some other substrate. The "shearing flow" 
required in line 5 is unclear for the type of reasons set forth above 
in regard to shear flow. In line 6 of the claim, there is not clear 
antecedent basis for "the self -assembling collagen fibrils". A step 

15 of preparing the fibrils has not been previously set forth, and the 
relationship of orientation of fibrils to the previous step is 
unclear. In line 8, "generating successive layers" is confusing since 
a step that produces the layers has not been set forth. It is 
uncertain as to what the layers are made of, and the relationship of 

2 0 generating the layers to the previous step. Bridging lines 8 and 9, 
there is no antecedent basis for "the component". A previous step of 
forming a component is not required. 

In line 2 of claim 8, the range is uncertain by not requiring a 
definite lower limit. How far does "sub-micron" extend below "micron" 

25 as a lower limit of the range? 
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Claim 11 is confusing by requiring an angle range of between 0 to 
180 degrees. If this range encompasses 0 degrees, 0 degrees is not an 
angle. 

Claim 13 is unclear as to a rate of spinning that is "50 to 
5 50,000 Hz" since spinning is normally expressed as revolutions per 

time period. The property of spinning that is "Hz" is uncertain, and 
it is uncertain how one would know when spinning is within and not 
within the range . 

In line 1 of claim 15, there is not antecedent basis in claim 5 
10 for "the atmosphere". 

In line 2 of claim 16, there is not antecedent basis in claim 5 
for "the polymerization kinetics and morphology". Additionally, it is 
uncertain as to physical phenomena that constitutes "polymerization 
kinetics" and "polymerization morphology", and how one would know when 
15 solution conditions are modulated to control polymerization kinetics 
and morphology. 

Claim 17 is unclear in line 2 as whether the polymer 
predominantly aligned is the polymer chains or some other polymer 
structure that is aligned. 
2 0 Claim 18 is unclear as to physical phenomena that constitutes 

"angular rotation" (line 1), and that constitutes "confinement to 
orient the polymerized polymers". Additionally, there is not 
antecedent basis for "the polymerized polymers". Claim 5 does not 
require polymerizing polymers. 
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Claims 19 and 2 0 are confusing by not having clear antecedent 
basis for "input flow rate", "solution viscosity" and "substrate 
rotational velocity". Where in claims 5 and 18 on which claim 19 
depends, is there input flow rate, solution viscosity and substrate 
5 rotational velocity? 

Claim 21 is confusing by not having clear antecedent basis in 
claim 5 for aligned polymer layers. A step of preparing aligned 
polymer layers is not required in claim 5 . 

There is not clear antecedent basis in claim 5 for "construct of 
10 a plurality of aligned layers" in line 1 of claim 22. Claim 5 does 
not require producing a construct of a plurality of aligned layers. 

In claim 23, there is not clear antecedent basis in claims 5 and 
7 for "the alignment of the polymers in a plane of second and 
subsequent layers", and in claims 24 and 25 for "the alignment of the 
15 polymers in a plane of a layer in a second and subsequent layers". A 
step of preparing this alignment of polymers and preparing second and 
subsequent layers has not been previously required. Additionally, 
there is not clear antecedent basis for "alignment of the polymers in 
a plane of the first layer" as required in the last line of claim 23- 
20 25. Bridging lines 2 and 3 of claim 25, physical phenomena that is an 
angular relationship is uncertain. 

Claim 2 6 does not have antecedent basis for "the monomer" since 
claim 5 does not require a monomer. 

Claims 27 and 28 are unclear by requiring collagen to be a 
25 monomer since claim 6 requires collagen as a polymer. How can 
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collagen be both a monomer and polymer? Claim 28 is further unclear 

as to how "extracted" defines the collagen used. The difference in an 
extracted and non-extracted collagen is uncertain. 

In claim 29, there is not antecedent basis for "the polymerizing 
solution" . This solution has not been previously required in a claim 
on which claim 2 9 depends. 

Claims 31-33 and 51 are confusing by reciting "injected" since 
claim 5 requires "controlling flow of a polymer solution" rather than 
the polymer solution being injected. Additionally, in line 1 of claim 
33, there is not antecedent basis for "the material". 

In line 1 of claim 33 and where recited in other claims 
"preferably" makes the claims uncertain as to metes and bounds for the 
same type of reason set forth above in regard to "such as". 

Claim 34 is unclear as to where in the method of claim 5 the 
"post-processing step" is carried out. Where in claim 5 is effluent 
produced and what is the material in claim 5 that is an effluent? 
Additionally, it is uncertain in line 2 of claim 34 as to physical 
phenomena that is "spinning off any effluent material from the 
substrate" . 

Claim 35 is unclear by reciting "comprising the substrate" in 
line 1 since claim 5 already requires a substrate. Claim 35 is 
further unclear as to whether the "substrate holder" is different from 
the "device having a substrate" in claim 5. If the holder and device 
ar.e not the same, where is the holder present in claim 5 relative to 
the device? Claim 35 is further unclear as to what will constitute 
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the holder being modified to minimize waste of polymerization solution 

as required in line 2. Also, there is no antecedent basis in claim 5 

for "'polymerization solution". 

In line 2 of claim 36, it is uncertain as to the relationship of 
5 "(3 mg/ml)" to the collagen type I, If 3 mg/ml is the amount of 

collagen present, the claims should recite "3 mg/ml of collagen type 

I" in place of "collagen type I (3 mg/ml)". 

In line 1 of claims 37 and 38, there is not clear antecedent 

basis for "the viscosity". 
10 Claim 41 is unclear how surface roughness is defined by being 

less than 10 microns. What structural part of the surface is less 

than 10 microns? 

Claim 43 is unclear by requiring substrate treatment that 

controls adhesion of the polymer and wetting of the solution and not 
15 having clear antecedent basis for polymer adhesion to the substrate 

and solution wetting of the substrate. Furthermore, the claim is 

unclear as to the relationship of the polymer and solution to the 

substrate, i.e. is the polymer adhering to the substrate and is the 

solution wetting the substrate? 
20 Claim 44 is uncertain as to material that is "micro90 (Brand) 

cleaner". This appears to be a tradename, and its composition and how 

it is produced is unknown. If the product having this tradename 

cannot be obtained commercially, it will be uncertain as to when the 

product is being used. 
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Claim 49 is confusing how claim 5 is further limited by requiring 
a substrate pattern that will constrain flow since claim 4 9 does not 
specify the flow in claim 5 that the substrate pattern constrains. 
Furthermore, it is unclear as to whether the substrate of claim 49 is 
5 that of claim 5 or some other substrate. 

Claim 50 is confusing by not having clear antecedent basis in 
claim 5 for "surface of the substrate" and "atmospheric conditions". 
Also, the claim is unclear as to material in claim 5 is undergoing 
"self-assembly" . 

10 In line 2 of claim 51, there is not clear antecedent basis in 

claim 5 for "the polymerization process and final morphology of the 
layer". Additionally, in line 1 of the claim, it is uncertain as to 
whether "additives" is requiring a plurality of additives added 
together. This also applies to "proteoglycans" in claim 52. It is 

15 suggested that claim 51 recite "an additive is" in place of "additives 
are", and claim 52 recite " additive is proteolglycan" in place of 
"additives are proteoglycans". 

Claim 53 is unclear by requiring additives to be selected from 
"at least one of". One additive cannot be a plurality of additives 

20 required by "additives". In line 1, "additives are" should be changed 
to "additive is". This also applies to "proteoglycans are" in claims 
54 and 79. 

Claim 54 does not have antecedent basis for "the proteoglycans", 
and claim 55 does not have antecedent basis for "the percent (by 
25 weight) of added proteoglycans". Claim 51 does not require 
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proteoglycans. It is suggested claims 54 and 55 be dependent on claim 
52. 

In line 1 of claims 55, 56 and 80, and line 2 of claim 77, 
"proteoglycans" should be "proteoglycan" to be consistent with the 
5 change suggested above. 

Claim 57 is unclear by reciting "maintaining in culture" 

since a culture has not been established. It is suggested that the 
claim instead recite "culturing the first population of cells 
contained by the nanostructured artificial template". 
10 Claim 58 is confusing and unclear by requiring a further step in 

claim 57 of stacking a plurality of templated extracellular matrix 
layers, and not having antecedent basis in claim 57 for a plurality of 
templated extracellular matrix layers being produced. Claim 57 does 
not require producing plurality of the layers, but rather requires 
15 producing a templated extracellular matrix. Claim 57 should require 
producing a templated extracellular matrix layer, and claim 58 should 
require the method of claim 57 to produce a plurality of the layers, 
and then require stacking the layers as claimed in claim 58. 

Claim 59 does not have antecedent basis in claim 58 for "the 
20 multilaminar templated extracellular matrix layer". Claim 58 should 

be amended in line 3 by inserting layer after "matrix". 

Claim 66 is unclear as to whether the acid, salts and esters are 
all required together for treatment, or are being used' separately. 
Claim 67 is unclear as to physical steps required by "made 
25 quiescent by the remote of ascorbate". It is uncertain as to the 
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state of the fibroblasts when quiescent, and physical phenomena that 
constitutes "remote of ascorbate" . 

Claims 70, 72 and 74 are unclear as to the meaning and scope of 
"unstressed" . Being unstressed is relative and subjective. 

Claim 79 does not have antecedent basis for "the proteoglycans", 
and claim 80 does not have antecedent basis for "the percent (by 
weight) of proteoglycans". Claim 76 does not require proteoglycans. 
It is suggested claims 79 and 80 be dependent on claim 77. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between 
the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner 
presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention 
was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art 
under 35 U.S.C. 103 (a) . 
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Claims 1-4, 57, 62, 63, 70, 71 and 76-80 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Naughton et al (5,962,325) in 
view of Bessea et al (AV on form 1449) . 

The claims are drawn to producing a templated extracellular 
5 matrix by providing a nanostructured artificial template, and 

contacting the template with cells activated for producing a templated 
extracellular matrix. 

Naughton et al disclose culturing stromal cells on a three- 
dimensional matrix (paragraph bridging cols 10 and 11) to from stromal 

10 tissue. During culturing, extracellular matrix protein including 

collagen is produced in the matrix (col 6, lines 10-21) . The three- 
dimensional matrix can be coated with collagen (col 11, line 12) . 
Cells cultured on the matrix can be chondrocytes, fibroblasts and/or 
cells capable or producing collagen type II and other collagen types, 

15 and proteoglycans which are typically produced in cartilaginous 
tissues (col 6, lines 15-20, and col 14, lines 20-50). 

Bessea et al disclose producing ordered collagen matrices for 
three-dimensional cell culture. The ordered collagen matrices contain 
fibrillar organization close to that in vivo. 

2 0 It would have been obvious to use as the three-dimensional matrix 

of Naughton et al, the ordered three-dimensional collagen matrix of 
Bessea et al to obtain property of the collagen matrix having a 
fibrillar organization close to that in vivo. The collagen matrix is 
inherently a nanostructured artificial template. After seeding and 

25 culturing stromal cells on the matrix as disclosed by Naughton et al, 
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the matrix will be a templated extracellular matrix since 
extracellular matrix protein is produced by the stromal cells during 
culture as disclosed by Naughthon et al (col 6, lines 12-22) . The 
matrix will inherently have a first and second surf ace. as required by 
5 claim 58. Adding a growth factor as disclosed by Naughton et al (col 
11, lines 39-42) will activate the cells as required by the last line 
of claim 1. The template being unstressed as in claim 70 and being 
subjected to tensile stress as in claim 71 would have inherently 
resulted when using a matrix for stromal cell culture as set forth 

10 above. For example, handling the matrix will result in tensile 
stress, and the matrix will be unstressed during culturing. 

Claim Rejections - 35 USC §103 
Claims 58-61, 64, 65, 68, 69 and 72-75 are rejected under 35 
U.S.C. 103(a) as being unpatentable over the references as applied to 

15 claims 1-4, 57, 62, 63, 70, 71 and 76-80 above, and further in view of 
Vacanti et al (6,455,311 Bl) . 

Claim 58 and claims dependent thereon require stacking a 
plurality of templated extracellular matrix layers to form a 
multilaminar templated extracellular matrix. 

20 Vacanti et al disclose a laminar structure having multiple layers 

of tissue. The laminar structure is prepared by forming a mold or 
template, seeding and culturing cells on the mold or template to 
produce a tissue layer., removing the tissue layer, and assembling 
multiple tissue layers to obtain the laminar structure (col 5, lines 
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5-25, col 5, lines 25-43, paragraph bridging cols 12 and 13, and col 
13, lines 15-30) . 

When producing stromal tissue on a matrix as disclosed by 
Naughton et al and using a collagen matrix as suggested by Bessea et 
5 al as set forth above, it would have been obvious to produce a laminar 
structure having multiple layers of tissue as suggested by Vacanti et 
al. Producing different layers having different cells as in claims 60 
and 61 would have been suggested by Vacanti et al producing different 
tissue layers using different cells (paragraph bridging cols 12 and 

10 13), and Naughton et al using a mixture of cells (col 14, lines 18- 
20) . The template being unstressed as in claim 72, the matrix being 
subjected to tensile stress as in claim 73, and the matrix being 
unstressed as in claim 74 would have inherently resulted when 
producing and using a laminar structure as set forth above. 

15 Claim Rejections - 35 USC §103 

Claims 66 and 67 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the references as applied to claims 1-4, 57, 62, 63, 
70, 71 and 76-8 0 above, and further in view of Lyons et al (AT3 on 
form 1449) or Nusgens et al (AX3) . 

2 0 The claims require activating mammalian fibroblasts by treatment 

with ascorbic acid, or ascorbate salts or esters. 

Lyons et al disclose that adding ascorbate to culture medium for 
primary avian tendon cells stimulates procollagen gene transcription. 
Nusgens et al disclose that in fibroblast cultures, vitamin C 

25 (ascorbic acid) stimulates collagen production. 
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When- culturing fibroblasts as the cells of Naughton et al and 
using a matrix as suggested by Bessea et al as set forth above, it 
would have been obvious to add ascorbate or ascorbic acid when 
culturing to stimulate collagen production as suggested by Lyons et al 
5 or Nusgens et al. 

Claim Rejections - 35 USC §103 
Claims 5-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the references as applied to claims 1-4, 57, 62, 63, 
70, 71 and 76-80 above, and further in view of Ruberti et al (ASS) . 
10 Claim 5 and claims dependent thereon require controlling flow of 

a polymer solution into a device having a substrate and the device 
generating shear flow to induce alignment of polymer structures to 
produce the nanostructured artificial template. 

Ruberti et al disclose nanoscale engineering of type I collagen 
15 fibrils to mimic the multiple layers of aligned lamellae in cornea by 
polymerizing type I collagen on the surface of a rotating substrate 
under shear conditions to obtain aligned collagen fibrils. 

When using a collagen matrix as suggested by Bessea et al as the 
matrix of Naughton et al as set forth above, it would have been 
2 0 obvious to produce the collagen matrix as taught by Ruberti et al to 
obtain aligned collagen fibrils. The conditions of claims depending 
on claim 5 would have been obvious from conditions disclosed by the 
references . 

Parent application 10/306 , 825 does not antedate Ruberti et al 
25 since the present application is a continuation-in-part of the parent 
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application, and the present invention is not disclosed in the parent 
application. Ruberti et al appears to have been published in 2 003 
prior to filing of the instant application, and the inventive entity 
of the present invention is different from the authorship of Ruberti 
5 et al since Melotti is an author and not an inventor. Therefore, 
Ruberti et al is a reference even through inventors Ruberti and 
Braithwaite are also authors. 

Claim Rejections - 35 USC §103 
Claims 5-56 are rejected under 35 U.S.C. 103(a) as being 
10 unpatentable over the references as applied to claims 1-4, 57, 62, 63, 
70, 71 and 76-80 above, and further in view of Lee et al (WO 00/34442) 
(AN) and Agarwal et al (AS) . 

The claimed invention is described above. 

Lee et al disclose applying shear flow stress to smooth muscle 
15 cells such that the cells align perpendicular to the direction of flow 
to produce implantable structures. 

Agarwal et al disclose using shear flow to induce orientation 
during polymerization of rigid rod- like molecules. 

When using a collagen matrix as suggested by Bessea et al as the 
2 0 matrix of Naughton et al as set forth above, it would have been 
obvious to produce the collagen matrix using shear flow to align 
collagen fibrils as suggested by Lee et al using shear flow to align 
cells and Agarwal et al using shear flow to align rigid rod-like 
molecules during polymerization. Since shear flow can align both the 
25 cells and the molecules, it would have been expected that shear flow 
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will also align collagen fibrils which is desirable due to the fibrils 
being aligned in vivo. The conditions of dependent claims would have 
been obvious from conditions suggested by the references. 

Conclusion 

5 Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to David M . Naff 
whose telephone number is 571-272-0920. The examiner can normally be 
reached on Monday- Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, 

10 the examiner's supervisor, Mike Wityshyn can be reached on 571-272- 
0926. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 

15 system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http ^/pair- 
direct .uspto .gov . Should you have questions on access to the Private 

20 PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free) . 
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